Objectives To identify if HIV-infected individuals attending genitourinary clinics in the UK are not disclosing their HIV status, and to examine the potential utility of drug detection as a method to indicate nondisclosure. Methods HIV-positive samples from the unlinked anonymous seroprevalence survey from one London centre in 2009 had viral load (VL) assays performed to identify samples with VL below the level of detection (50 copies/ml, VLBLD) or <1000 copies/ml. After data matching, known HIV positives were excluded and the remaining samples analysed for the presence of a panel of antiretroviral drugs. Results Of 130 HIV-positive samples with sufficient clinical information and not undergoing an HIV test, 18 were classified as remaining undiagnosed after the clinic visit. Thirteen (72%, 95% CI: 47% to 90%) had a VLBLD (n=11) or VL <1000 copies/ml (n=2). Eight had sufficient volume to undergo ARV testing, and all were positive for the presence of drug; all with therapeutic levels of clinically appropriate combinations. Conclusions Non-disclosure of HIV status occurs among individuals attending sexual health services in the UK. This study demonstrates the feasibility and utility of using both VL and ARV assays in serum samples. Furthermore, the close correlation of detection of ARV with VLBLD suggests drug detection would be a useful tool to monitor non-disclosure prospectively, thus enabling the use of stored serum samples in future studies. The extent to which these findings can be extrapolated to other settings, and the potential impact of non-disclosure on undiagnosed estimates warrants urgent prospective study.
INTRODUCTION
Currently, of all people living with HIV in the UK, it is estimated that 24%, approximately 22 200 individuals, are unaware of their infection. 1 This figure is derived from statistical modelling of multiple surveillance-and survey-based data sources, One of the surveillance programmes is the unlinked anonymous seroprevalence survey: GUMAnon Survey, 2 conducted at 16 UK genitourinary (GU) clinics. The methodology is described elsewhere; 2 in brief, unlinked residue from routine syphilis blood specimens are tested for HIV antibodies; broad-risk categories and whether the individual is categorised as previously diagnosed, diagnosed at the clinic visit or left the clinic unaware of their HIV status are available. Using 2009 data, it was estimated that 27% of previously undiagnosed individuals left the clinic unaware of their positive HIV status. Anecdotally, expert opinion has been that some patients aware of their positive HIV status attend GU services but do not disclose their status. A report by Whitlock and colleagues, 3 describes a small (1.9%) proportion of patients self-reporting this behaviour. This phenomenon could result in an overestimation of the proportion of individuals who are unaware of their status. We therefore undertook the following study to objectively determine if this behaviour occurs, and to examine the potential utility of drug detection to indicate non-disclosure.
Several assumptions were made underpinning the methodology and interpretation of the data. Given that London HIV treatment rates among individuals accessing HIV care are over 80%, and the effectiveness of antiretroviral (ARV) therapy in clinical practice exceeds 90%, 1 if non-disclosure behaviour was prevalent, there would be a significant number of non-disclosers (ND) on ARV therapy, and a significant number of these individuals (ND on ARV) would have undetectable or very low viral loads (VL). Furthermore, of all diagnosed HIV patients, only a very small proportion (0.15%) are elite controllers with undetectable VLs when not on treatment. 4 
METHODS
All HIV-positive samples identified through GUMAnon from one London centre in 2009 were included. VL assays identified samples with VL below the level of detection (50 copies/ml, VLBLD) or <1000 copies/ml and, after matching with clinical information to exclude samples from those previously diagnosed, these samples were analysed for the presence of a panel of ARV drug.
HIV antibody test
Pooled specimens were screened for HIV antibodies using enzyme immunoassay (Abbott Diagnostics, Maidenhead). Reactive pools were retested singularly, and reactive specimens subsequently tested with an in-house IgG class specific capture assay. 5 Discrepant results were tested by an in-house IgG antibody capture enzyme-linked immunosorbent assay (GACELISA) and, where necessary, by an immunocomb or western blot assay.
VL assay
VL assays were performed using a real-time quantitative Taqman probe-based assay multiplexed with an internal control using a series of quantified HIV-1 standards to determine virus concentration.
Drug assays
Samples were analysed using validated, high-performance liquid chromatography mass spectrometry. 6 7 Three assays were performed to detect saquinavir ritonavir, amprenavir, lopinavir, atazanavir, darunavir, nevirapine, etravirine, maraviroc, raltegravir (assay one); lamivudine, emtricitabine, tenofovir (assay two) and efavirenz (assay three).
Ethics
Ethical approval was not required for this public health surveillance programme; NRES guidance (http://www.nres.npsa.nhs. 
RESULTS
We identified 130 HIV-positive samples with matching clinical information. Of these, 28 were from patients not previously known to be HIV positive, of whom 10 were recorded in the GUMAnon survey as having had a diagnostic HIV test in clinic; the remaining 18 did not undergo diagnostic HIV testing, and were therefore classified as remaining undiagnosed after the clinic visit. Thirteen of these (72%, 95% CI: 47% to 90%) had a VLBLD (n=11) or a VL <1000 copies/ml (n=2). Eight of these samples (four men who have sex with men, one heterosexual, three unknown) had sufficient volume to undergo ARV testing, and all were positive for the presence of drug. All drug-positive samples had therapeutic levels of clinically appropriate combinations: four had lamivudine or emtricitabine and tenofovir with efavirenz, nevirapine or boosted darunavir detected; three had lamivudine or emtricitabine and efavirenz or boosted darunavir and one had boosted lopinavir.
DISCUSSION
This is the first published objective evidence that nondisclosure of HIV status as a phenomenon exists in patients attending GU clinics in the UK. We sought to explore the utility of various laboratory tests to identify it, and this study demonstrates the feasibility and utility of using both VL assays and assays for ARVs in serum samples. This study, performed in one London clinic, revealed significant proportions (72%) of samples from individuals classified as HIV seropositive but unaware of their status to have an undetectable or very low VL, suggestive of being on ARV therapy. This was verified through subsequent detection of ARVs in the stored serum samples. The VL and ARV assay results correlate extremely well -all samples with a low or undetectable VL that were tested for ARVs were positive. A strength of the study is the compatibility of the detected ARV regimens and the adequate levels measured, making false positive results unlikely. Furthermore, the close correlation of detection of ARV with VLBLD suggests drug detection would be a useful tool to monitor nondisclosure prospectively, thus enabling the use of stored serum samples in future studies.
These results indicate that non-disclosure of HIV occurs among individuals attending a GU clinic in central London. Due to the small sample size and potential selection bias it is not possible to generalise these results. Given the high proportion of individuals classified within this study as NDs, the extent to which these finding can be extrapolated to other clinics, and the degree to which they may influence estimates of the proportion of undiagnosed HIV in the community warrant further study. This is because in England, most of the estimate of undiagnosed HIV infection in the population of clinic attendees is based on the prevalence of undiagnosed HIV infection on arrival at the clinic, and non-disclosure affects the estimate of the prevalence of HIV infection in attendees upon leaving a clinic. However non-disclosure is likely to influence it to a degree and, therefore, prospective objective measurements of non-disclosure should be considered in surveillance programmes which estimate rates of undiagnosed HIV in all countries undertaking such work.
